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Electrokinetic potential measurements. Electrophoretic mobilities of the pure magnetite and PAM@MNP dispersions were measured in a Zetasizer Nano ZS (Malvern) dynamic light scattering (DLS) apparatus with a 4 mW He-Ne laser source (λ=633 nm), using disposable zeta cells (DTS 1060). The instrument was calibrated by measuring the zeta potential of a zeta-standard (55±5 mV) supplied by Malvern. The accuracy of the measurements is ±5 mV as reported by
Malvern. The concentration of the dispersions was set to give optimal intensity of ~10 5 counts per second. After preparation, the samples were left standing for one day. Prior to the measurements the samples were agitated with ultrasound for 10 seconds and allowed to relax for 2 minutes. The effect of PAM addition on the electrophoretic mobility of the MNPs was measured at pH=6.5±0. Particle size determination. DLS measurements of average particle diameter were performed using a Zetasizer Nano ZS apparatus (Malvern) operating in backscattering mode at an angle of 173°. The added amounts of PAM, the pH range and the ionic strength were identical with those in the electrokinetic experiments. The intensity average values (Zave), chosen to characterize the size of the particles or aggregates, represent the hydrodynamic diameters. We used the second-or third-order cumulant fit of the autocorrelation functions, depending on the degree of This is a PDF file of an unedited manuscript that has been accepted for publication. Coagulation kinetics. The effect of adsorbed PAM on the colloidal stability of magnetite nanoparticles was tested in coagulation kinetics experiments at different NaCl concentrations at pH=6.5±0.3. We measured the change in Zave with time by using a Nano ZS apparatus (Malvern).
In a typical experiment, data were collected for 15 minutes with a time resolution of 60 seconds.
Plots of the stability ratio (lg W) as a function of the electrolyte concentration (lg cNaCl) were used to determine the critical coagulation concentration (CCC), which characterizes the salt tolerance of the uncoated and coated MNPs. W is the ratio of the initial slope of the kinetic curve measured at the fast coagulation rate dZave/dt=f (t)fast to that of actual (fast or slow) coagulation. 40, [46] [47] [48] The SD(n-1) for the Zave values is calculated with n=3 (three separate sample dispersions).
Since the majority of experiments were performed at pH=6.5±0.3 and I=0.01 M, we simplify the notion of this pH value as pH~6.5 and omit noting pH and ionic strength unless it has special significance or the values are different. The experiments were performed with five parallel wells.
Biocompatibility tests.

Charging of MNP and PAM. The pH-and ionic strength-dependent charging of MNP and
PAM is seen in Figure 1 , as obtained from potentiometric acid-base titrations. The primary result of titrations is the sum of proton consumption in all probable processes such as dissolution or hydrolysis for example, occurring in parallel with surface charging. However, only protonation or deprotonation of the ionizable groups of solid surface (Fe-OH + H +  Fe-OH2 + or Fe-OH  Fe-O -+ H + ) and polyelectrolyte (-COOH  -COO -+ H + ) can produce intrinsic charge on pure materials. Thus, the conditions of the titration must ensure that i) surface charge forms exclusively via protonation/deprotonation of ionizable groups, ii) additional processes with proton participation are excluded, and iii) the background electrolyte is indifferent. 52, 53 Under these conditions, the primary results of titrations (i.e., the net proton consumption) represent net surface proton excess values that can be converted to surface charge density data. Our titration procedure fulfills the above conditions 43 and we obtain the direct values of net surface proton excess and degree of dissociation that correctly represent the pH-dependent charging of interacting partners. Note that the surface charge density of MNPs is proportional to the measured net surface proton 
isoelectric point (IEP, the pH at which MNP carries no net electrophoretic charge) is at 0.17 mmol/g of added PAM. This is lower than the high-affinity adsorption limit (~0.3 mmol/g in Figure 2 ) and so practically all added PAM is adsorbed. Considering that ~60 % of the 0.17 mmol/g of PAM is dissociated (Figure 1, right side) , the total amount of adsorbed carboxylate groups at the IEP is ~0.1 mmol/g. This amount of negative charge clearly over-compensates the original positive charge of the MNPs of ~0.05 mmol/g (Figure 1 , left side). However, the condition of electro-neutrality at the IEP dictates that the excess negative charge introduced by PAM adsorption is neutralized in some way. Indeed, FTIR spectra showed the formation of direct metal-carboxylate bonds via the ligand exchange reaction (eq. 1), neutralizing carboxylates, but not changing the surface charge of MNP. As a contrast, the charge of MNP was compensated almost quantitatively at the IEP in PAA adsorption, 35 and in line with this, we have not found signs of metal-carboxylate complex formation in the IR spectra of PAA@MNP. At ~0.4 mmol/g of PAM addition, the particles become fully dispersed (see the pictures inserted in Figure 4 ), which is supported by the large absolute values of the electrokinetic potential, -40 mV. At higher added amounts of the anionic PAM, the electrokinetic potentials remain unchanged, but the adsorbed amounts increase up to ~0.9 mmol/g. Figure 18 This is a PDF file of an unedited manuscript that has been accepted for publication. As it is also stressed by Jain and co-workers, 28 This is a PDF file of an unedited manuscript that has been accepted for publication. Biocompatibility of PAM@MNP. The results of the blood sedimentation experiments are seen in Table 1 and on the left side of Figure 8 . The ESR values practically did not change ( Table 1 The results of the cytotoxicity tests show that PAM@MNPs exerted no substantial action on the growth of cancer cells even at the highest concentration, seen on the right side of Figure 8 as the insignificant (less than 6 % for each cell lines) extent of proliferation inhibition. The MTT method applied here is widely used for investigation of potential anticancer agents. Since the applied cancer cells exhibit faster cell division, they are more sensitive for antiproliferative intervention than healthy cells. Although the performed MTT assay cannot substitute a comprehensive preclinical toxicological evaluation, it indicates undoubtedly that the PAM@MNP preparation is non-toxic, because cell killing or growth inhibitory action was not detected. geometric arrangement of carboxylate moieties (in the PAM and PAA chains in this case) alters fundamentally the applicability of carboxylic polyelectrolytes for preparing high-stability coreshell nanoparticles in biocompatible magnetic fluids.
